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RI JUDPPDU QRWLRQV DW WKH SULPDU\ HGXFDWLRQ F\FOH LQ GLUHFW FRUUHODWLRQ ZLWK WKH SURYLVLRQV LQ IRUFH HVWDEOLVKHG E\ WKH
VSHFLDOL]DWLRQ FXUULFXOXP7KH DUWLFOH VWUHVVHV WKH W\SRORJLFDO GLYHUVLW\RI WKHPHQWLRQHGPHWKRG WKH UROH DQGSODFH WKDW LW
RFFXSLHVLQWKHIRUPDWLRQSURFHVVRIWKHKDELWVQHFHVVDU\IRUWKHFRPSUHKHQVLRQDQGFRQVFLHQWLRXVXVHE\WKHVWXGHQWVRIWKHVH
PD[LPXPQHFHVVDU\QRWLRQVIRUDFRUUHFWLRQH[SUHVVERWKYHUEDOO\DQGLQZULWLQJ(TXDOO\LWLVDOVRVWUHVVHGDQGYDOXDWHGWKH








ZLWKDEDVLFFRPPXQLFDWLRQDQG OLWHUDU\FXOWXUHDEOH WRXQGHUVWDQG WKH ODQJXDJH WRFRPPXQLFDWHDQG LQWHUDFW
ZLWKSHUVRQVWRHIILFLHQWO\DQGFUHDWLYHO\XVHKLVKHURZQVNLOOVLQRUGHUWRVROYHFHUWDLQFRQFUHWHLVVXHVRIWKH
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%HLQJSDUWRIWKHH[WHUQDOFRQGLWLRQVRIWKHHGXFDWLRQWKHVWXG\PHWKRGVUHSUHVHQWDIXQGDPHQWDOLWHPRIWKH
GLGDFWLF VWUDWHJLHV7KH\ LQYROYH D MRLQW DFWLRQ RI WKH WHDFKLQJ SURIHVVLRQDO DQG RI WKH VWXGHQWV DLPLQJ DW WKH
DFKLHYHPHQWRIWKHGHVLJQHG WHDFKLQJREMHFWLYHV$VDUHVXOW WKLV LQWHOOHFWXDOSURFHVVZLWKGRXEOHSDUWLFLSDWLRQ








GLUHFWRULQGLUHFWUHVHDUFKRIWKHUHDOLW\ WKHLQGLYLGXDODFWLYLW\ WKHVXSSRUWRILQIRUPDWLRQEHLQJ WKHZRUG WKH
LPDJHVDFWLRQVREVHUYDWLRQVLQYHVWLJDWLRQV
5HJDUGLQJ WKLV FODVVLILFDWLRQ FULWHULRQ RI WKH VWXG\ PHWKRGV SURI &HUJKLWRIIHUV XV DQRWKHU FODVVLILFDWLRQ
ZKHUHWKHUHDUHIRXQGHG











,Q WKH FDWHJRU\ RI WKH PHWKRGV ZKLFK DUH EDVHG RQ WKH DJJUHJDWLRQ RI WKH VWHSV IURP HGXFDWLRQDO SURFHVV
VHQVRULDOVWDJHJHQHUDOL]DWLRQVWDJHE\QRWLRQVDQGHQIRUFHPHQWVWDJHDQGLPSRUWDQWUROHLVLQFXPEHQWWRWKH
H[HUFLVH$VDWHDFKLQJPHWKRGWKLVUHIHUVWRWKHFRQVFLRXVV\VWHPDWLFDQGUHSHDWHGH[HFXWLRQRIDQDFWLRQ%\










WKH GLIILFXOW\ GHJUHH RI WKH WKRXJKW QRWLRQV WKH H[HUFLVHV EHFRPH PRUH GLIILFXOW PRUH FRPSOLFDWHG DQG WKH VLPSOH
DFTXLUHGFRPSHWHQFHVDOORZIRUPLQJRWKHUPRUHFRPSOH[FRPSHWHQFHV
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+HUHDUHDIHZFULWHULDRIH[HUFLVHFODVVLILFDWLRQ
EDVHGRQWKHIXOILOOHGIXQFWLRQV
xLQWURGXFWLYH RI REVHUYDWLRQ RI DVVRFLDWLRQ EDVLF RI FRUUHFW H[SUHVVLRQ GUDZLQJ PDQXDO ZRUNV J\PQDVWLFV
HGXFDWLYH JDPHV RI DEVWUDFW H[SUHVVLRQ OHFWXUHV ZULWLQJ VLQJLQJ VSRNHQ ODQJXDJH UHSHWLWLYH DSSOLFDWLYH
FRUUHFWLYH RSHUDWRU\  VWUXFWXUDO RI FRQVROLGDWLRQ RI RSHUDWLRQDOL]DWLRQ RI FUHDWLRQ FRPSRVLWLRQ RI SUREOHPV
JDPHVRIWHFKQLFDOFUHDWLRQIUHHFRPSRVLWLRQVRIHYDOXDWLRQ
xEDVHGRQWKHVRFLDODVSHFWZHFDQWDONDERXWLQGLYLGXDOWHDPFROOHFWLYHPL[HGH[HUFLVHVHWF














FRPSHWHQFHV LQ WKH ILQDO SDUW ZKHQ NQRZOHGJH IL[DWLRQ LV PDGH DQG SDUWLFXODUO\ LQ WKH OHVVRQV RI
FRQVROLGDWLRQRIWKHWKRXJKWNQRZOHGJH
7KHH[HUFLVHLVDVSHFLILFOHDUQLQJPHWKRGZKLFKVKRXOGEHFRPHDQDWWUDFWLYHDFWLYLW\FXOWLYDWLQJHGXFDWLQJ
DQG IRUPLQJ V\VWHPDWLFDOO\ VNLOOV RI FRUUHFW H[SUHVVLRQ XQGHU WKH DVSHFW RI IOH[LRQ DQG ORJLF RI WKH V\QWDFWLF
FRQVWUXFWLRQ ,Q DSSURDFKLQJ WKH JUDPPDWLFDO QRWLRQV WKH HOHPHQWDO WHDFKHV KDV DYDLODEOH D ODUJH YDULHW\ RI
H[HUFLVHVWKDWFDQEHDGDSWHGWRWKHOHDUQLQJWDVNVDQGWRWKHWHDFKLQJOHYHO













xWR PDNH UHIHUHQFH WR DOO WKH DVSHFWV RI WKH RSHUDWLRQDO DFWLYLW\ RI UHFRJQLWLRQ RI PRGLILFDWLRQ RI
FRPSOH[LRQRIH[HPSOLILFDWLRQRIFUHDWLRQ
xWRDVVRFLDWHWRWKHJUDPPDWLFDOSUREOHPDOVROH[LFDORUWKRJUDSKLFVW\OLVWLFDVSHFWV
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VROYHG NQRZLQJ WKH UHVXOWV RI HYHU\ H[HUFLVH DQG DZDUHQHVV XQGHUVWDQGLQJ RQ DOO WKH PLVWDNHV IROORZLQJ WKH
HQIRUFHPHQWRIIHHGEDFNE\WKHHOHPHQWDU\WHDFKHUIUHTXHQWUHSHWLWLRQRIWKHRSHUDWLRQVDQGPRWLYDWLQJWKLVUHSHWLWLRQ





xFRUUHFW UHFHSWLRQ RI WKH DQQRXQFHPHQW WR EH FKHFNHG E\ WKH HOHPHQWDU\ WHDFKHU E\ TXHVWLRQV LI WKH
DQQRXQFHPHQWZDVFRUUHFWDQGIXOO\XQGHUVWRRG
xXQGHUVWDQGLQJWKHSXUSRVHDQGQHFHVVLW\WRDSSURDFKDQGDFKLHYHWKHH[HUFLVH
xXSGDWLQJ WKH WKHRUHWLFDO VWXGLHG QRWLRQV RQ ZKLFK WKH VROYLQJ RI WKH H[HUFLVH LV EDVHG UXOHV SULQFLSOHV
FRQGLWLRQV






xSDVVLQJ IURP GLUHFWHG H[HUFLVHV WR VHPLGLUHFWHG H[HUFLVHV PHDVXUH ZKLFK ZLOO HQVXUH WKH VWDJHG
LQGHSHQGHQFHRIWKHVWXGHQWVLQVROYLQJH[HUFLVHVDQGDOVRWKHRWKHUZRUNWDVNV





xFRPSOLDQFHZLWK VRPHH[LJHQFLHV LQ VROYLQJ WKH H[HUFLVHV FRUUHFWQHVVRI WKH UHVXOWPRWLYDWLRQ HORTXHQFH IOXHQF\ LQ
ZULWWHQH[SUHVVLRQDHVWKHWLFDODVSHFW
7KH EDVLF FULWHULRQ LQ XQGHUVWDQGLQJ DQG VROYLQJ YDULRXV W\SHV RI H[HUFLVHV LV LQ GLUHFW UHODWLRQ ZLWK LWV
FRQWULEXWLRQGHJUHHWRXQGHUVWDQGLQJWKHG\QDPLFVRIWKH5RPDQLDQODQJXDJHLWVVWUXFWXUDOPHFKDQLVPVDQGDOVR
WKHIRUPDWLRQDQGFRQVROLGDWLRQRIWKHFRPSHWHQFHVDQGVNLOOVRIFRUUHFWH[SUHVVLRQ
7KHJUDPPDWLFDOH[HUFLVH UHSUHVHQWVD IXQGDPHQWDO WHDFKLQJPHWKRG LQ WKHSURFHVVRI WHDFKLQJ OHDUQLQJHYDOXDWLQJ WKH
OLQJXLVWLFQRWLRQVVWDUWLQJVLQFHWKHILUVW\HDUVRIVFKRRO7KLVPHWKRGEDVHGRQWKHUHDOSDUWLFLSDWLRQRIWKHVWXGHQWVKDVVSHFLDO
PDJQLWXGHLQWKHGHYHORSPHQWDQGV\VWHPDWL]DWLRQRIORJLFDOWKLQNLQJLQXVLQJWKHPHWKRGLFDODSSOLFDWLYHPRGHOVVSHFLILFWRWKH
IRUPDWLRQ RI VNLOOV DQG FRPSHWHQFHV RI FRUUHFW H[SUHVVLRQ DQGDOVR LQ HQDEOLQJ WKH VWXGHQWV LQYROYHG LQ WKH FRPSOH[ DQG
FRQWLQXRXVSURFHVVRIOLQJXLVWLFGHYHORSPHQW
,IE\H[HUFLVHWKHFRQVFLRXVDQGFUHDWLYHDFWLYLW\LVVWLPXODWHGE\V\VWHPDWLFUHSHWLWLRQDUHIRUPHGFDSDFLWLHV
DQG VNLOOV XVHIXO LQ NQRZLQJ XQGHUVWDQGLQJ DQG FXOWLYDWLQJ WKH ODQJXDJH GXULQJ WKH HQWLUH SHULRG RI WKH
LQVWUXFWLYHHGXFDWLYHSURFHVV
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xH[HUFLVHVRI UHSHWLWLRQ  WKH\ DUH EDVHG RQ FRPPXQLFDWLRQ VWUXFWXUHV RIIHUHG E\ WKH WHDFKHU DVPRGHOV WR






PRWLYDWLRQ WKH V\QWDFWLF IXQFWLRQ LV QDPHG WKHZULWLQJRI VRPHZRUNVRU WKHSRVLWLRQ RI D VSHDNLQJSDUW
DJDLQVWWKHUHJHQWLVPRWLYDWHGUHFRJQLWLRQE\GLVVRFLDWLRQ






FHUWDLQ EHQFKPDUNV FRPSRVLWLRQ RI D VHQWHQFH ZLWK D IHZ ZRUGV JLYHQ RU ZLWK VSHFLILHG JUDPPDWLFDO IRUPV
([HPSOLILFDWLRQE\DQDORJ\ LV DVXSHULRUYHUVLRQ WKDWGHPDQGV WKH VWXGHQWV WRFRPSRVHDQGVROYH VRPHH[HUFLVHV
VLPLODUWRWKHSUHYLRXVRQH,WLVGLIIHUHQWLDWHGE\WKHFUHDWLYHQDWXUHRIWKHZRUNWDVNV
xH[HUFLVHV RI JUDPPDWLFDO DQDO\VLV ± WKH PRVW IUHTXHQW IRUP RI FRQVROLGDWLRQ DQG FKHFNLQJ RI WKH
JUDPPDWLFDONQRZOHGJH







7KHH[HUFLVH LV WKHSDWKZKHUHE\ WKH LQWHOOHFWXDO IXQFWLRQVDUHVWLPXODWHG WKHPRWLYDWHGDWWLWXGHDJDLQVW WKH
ZRUN WDVN LV FRQVROLGDWHG HDFK VWXGHQW LV DFTXDLQWHG IRU VROYLQJ WKH H[HUFLVHV DQG WUXVW LV FXOWLYDWHG LQ RZQ
LQLWLDWLYH DQG FDSDFLWLHV7KH JUDPPDWLFDO H[HUFLVHV DUH DW WKH EDVH RI SURFXULQJ WKH OLQJXLVWLF VWUXFWXUHV DQG
IRUPLQJWKHFRPSHWHQFHVDQGVNLOOVRILQGHSHQGHQWLQWHOOHFWXDOZRUNDWKRPHDQGLQFODVV







RI DFWLRQ WKH\ZLOO KDYH WLPHO\ DGHTXDWHZRUN EHKDYLRXU QHFHVVDU\ WR EHFRPHPDWXUH DQG LQWHJUDWH LQ WKHLU
VRFLDODQGVSLULWXDOOLIH
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